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(57)Abstract: 

PURPOSE: To provide a method of manufacturing a light 
emitting diode which has desired mechanical 
characteristics and transmittivity and is capable of 
minimizing the resistivity at the interface between a 
transparent layer and growth layer. 
CONSTITUTION: Light emitting diode layers 32, 34, 36, 
38 are grown on a temporarily grown substrate to form a 
comparatively thin layer type light emitting diode 
structure 40, this substrate is removed and conductive 
and light-permeable substrate 42 is wafer-bonded to the 
diode layer 32 to be a lower buffer layer, instead of the 
temporarily grown substrate, thereby manufacturing a 
light emitting diode. 




LEGAL STATUS 

[Date of request for examination] 08.03.2001 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 

the examiner s decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3532953 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAADHayagD A406302857P1 .... 05/03/09 



(19)B*H*&HF/? (J p) 



™ & m 4# wt & m (a) 



#^¥6 -302857 

(43)£>MB *ftK6*£(1994)10J!28B 



(51)IntCl. 8 

HO 1 L 33/00 



A 
N 



7376-4M 
7376-4M 



F I 



*3tE§»# *Bf# fg!8w&l FD (£17 3D 



(21)ttJS#^ 


^81^6-64528 


(71)tfJBA 


590000400 








t h • J<v ±1— K • — — 


(22)diSB 


6 4^(1994) 3)3 8 B 












h a>w<- • h >; — h 3000 


(31)«5feifi5g#^ 


0 3 6, 5 3 2 






(32)1gftB 


1993^3^19B 






(33)&$teti2£$gB 


*i (US) 




l/^-f sT-'t-^A 1372 
























i!--^?^' F7 -f 7086 






(74)ftJgA 













(54) [ AH ] JB*dT ^ * - k wSSig^S 



(57) mm] 

Hftfc] -#fcHfcft£S±fc«3te*V Kg 3 2 , 
3 4, 3 6, 3 8£Jiftj&S£-tf\ *fc|fcl$i$^Jf©$S)t 
^-f*-K*i64<>*»jttL -^«3^5£«^^* 

fc 3*3fe*V KM 3 2 tc^mtt, @3t14£« 42?r 
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[flfflFflMtOttH] 
1 (3 2, 3 4, 3 6&tf3 8) ©Mjgi: jgtfWfcS 
£ 1 £« (30) ; % 1 £«_t W&ft^V 

(4 0) £JfML ; Kflfjg©tetg©fi±tc 

Pr&mmm (42) mb****- Kiic^i-^ • # 

[^©BMlBftiftgn 
[00 0 1] 

[0 0 0 2] 

[ft*oa*] 3S*y-f*-K (CUT* LEDt^3) 
[0 0 0 3] U— tf-itt£*tK LEDfi&#(C;l£ 

-JMWS^*®ttft7/l'?=i!>A (CUTv A 

lGaAsiV^) LED*H20fi*LT*)5 o p- 
K— fV^$*lfcA l G a A s ©xtr^^-^Jg l 0 30 
n- K-ev^ftfcA I Ga As©i^^ 

/uji 1 2 t#p- K-tr>^snfcWk^y i?^ (en 

T, GaAst^?) KiRttliSl4 0aM±-C(SftS 
ft*. ^tT^*i/-r/wJBi ot l 2©ft^SSS:ii5*8tt 

[0004] @2i wm&omm 1 6 .tfczajMttt 

^lOAlGaAs L EDT*fe5» n-K-f^S 40 
JlfcA I G a A s Cx^#->t;l/1 1 8 n - K— 
fc^^StlfcA 1 GaAs©l20SU ! 2 2&tfftfttt 
©£«1 6±-Cj£*$*lS. i^^t/Hl 8-2 

8&tf 2 2£iliiLTiIfT-f3<I: 
[0 0 0 5] LED©lfiftfW««)J!*3t*A'*J:9t>* 
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£a$L, JS»©4JTO^&ttRJW*fe*lry^*»feR 

So 

[0 0 0 6] a^ttSS^W-r-S LED »Ctt»o*»©J| 

tr^tr^+sz+^rtjis^ar. u*»u -© 

3"Cttn-K-e^^*Jbfca3ttt««2 4t, p-K 
-fcV^ftfcxt 0 **^-^^ 6 SO? 2 SfcRHXtt 

Tt So Sfttt r&Rj 2 4 ttfc»£i4©«atett©£ 

m<Dm-?hZ>^¥?**>=>.>VM2 6 b 2 8*5*^*3/ 
+ ^©a*«fe rg^j 2 4±-Cffcft£tU 

[0 0 0 7] 

* •> + ^ f±«v v*£i$ra *B :©±54le 

D©gfjtS;6spS££nSo »3tc, «iDH4S«Sr(S{*L 
fc« 5 L E D g f2#J «^ 3 - 6 5 /U t Jfcg?^* 

ot, ^*-/NSrLED^s/^-v?rtfcg«i-5^lc:B 

5c ^^ d r->^±^^^x-/^©^yv ; ^MtT»gttl•re 
Zbtfh*). ^nicioT^^-K (LED) 

fJP^j S«±T'fi£*$n5112 ost;i2 1 © 

LEDttrt^^-> . y^-jicmmi-zmiic&wAm 

*-r5J»*^*t<*5. -©<t?»C x r©^2©a^s 
^Sffl Lfc^l±aBJSf4^©^ B B B^*7°n-fe^©fc 
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[0008] om&mmt. @3tteg«©ii 

iot, SRitSlttSttS:i(ri-SLEDHa3tttSS©LE 
*&iS©5 U*»U a^*^/uJi*s 

fc» fff^j »3t# rs^j isif^^^^^ssix 

[ooo9] *m&mx\m%'&m<Dfcm-mmw<Dx- 

* (Brag ref rector) € fcffc* £ -fr 3 ~ i; {C J; o Tft/M8 
{-Sl$iJT-t 5„ V 7 V ? • U 7 * ttSM5H4Jg©*|R| 

[ o o i o ] #$gpji© a < t h 8 * ^v© m 

SS©fiffS©^«^#ttt, 83fctt&K©LED© 
L E D©J&fcfr2fcfc«*1-5 i t 

[0011] 

[s$ffl£fl?&-f ££«>©#&] ±fE©gfttt, LED® 

«*ffifflLfLEDSlC»&S*i,saffliS*t-e*)5. S 
WStt L E D^©i * V Y^*KS* s »T-r 5* T*fi 
LEDSWfr&Sft*^©-?, ajtttSSiitf^*^ 
£ ©ft^HI-g-ttMIH-ett*^. 

[0012] -i*«MS*ssttffa©«B*«H4*^r-r5 

*tf, i«iS,ff©8i&jfcft«:aj£U &^©g-&te£§il 40 

fcXtf/Xtt^r-A • x-tTfiZ-i/Z-Str-L Xfi 
ED*3tSr4lS-r5LEDJitt383ttB»JBi:» ±T©& 

wst, m»gfe«t&u)feiii^m^ t , ¥&x»«&©tt 

[0 0 13] LEDffi5i©^ft»cM^T. Wfcte©-B* 
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t*ltt»lRttj«*WgttLED#3fioa***A' 

3, AJt£K®B*£lcf*XK % «&«©£* i:**rrs 

[0 0 14] ft»C«2a5SaSLED«afc^*-/N- # 
^t^^$*i5 0 »3iftWfc«TH: % 1^2©^-^ 

>-i/fiLED«3i©ft±X(i*T^T*np w fctfTt 
So «£*tt N LED-SHttSJT-Op-nS^CjfiitC^ 

&tf/xtt*K»»4$tttf*;h,fc*©ffi©ri&£ 

frr> a _ /N . >^©ffi^T*^ffi1-^«#fljT-fc 
[0 0 15] 

[f^ffi] Kfi6©*j£SrSffl-r5Bi©ia^*©-ott, - 
^«]pSfiS«©^*©^tt, »'9©L-ED«Ji*s«IA.tf 
10/im5|cflSttt«lc»<,-«eo-C«*v^1-<, ML 

m 2 ©S«£ L E D*3t©*±^tc5i 9 tt\nz&-?®ito 

Ii8$ ^Xtt-t*v£Jl±©ff 9 WltS r t as pf 
&mSt/m»Ste«c©fcfe©ttt6[fi!±S<!; Ltfti*,, & 

}i5le Dffim<»mffix*-myt&m&<Dm 2 © ^-^ • 

tt*s*5>K-C*>5*&tt» r©m2©&SSr^2©>7i- 

[0016] ^i-a • Ji?yf>f >r&m&&R-rz>M 

«tt^«v^a*tt©S«-CJ:^. :oi5 4SSl438S 
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[0 0 17] WJfi©*ffitt9*-/NS^JiSr*-i-5*3t 

r © i 5 ft#m©-ott:r. f * /Wfcft $ ftfc^g 
-a-©Sff&5fffi£Jfc$fcLT N • -fc^AVVt 10 

S^IIi^tLt l^s/ ^©Sifttedge dislocatio 

n)j , 1-ftfr*>-?:©/<— #— ^ Wwj&spx— • 
# >rV v ^ $ ft fc*#ffi }c fe 5 <Effi*» b ft 5 ^S-£$g 

ftjKteJ: (Jll^ rfefcteffi (threading dislocation) 

[0 0 18] #«8©9J©iaii£0!h?tt, if fi&f-ftoT 
»*S*i5iW#fc^J6 l ©$ft£tgJb-C^t°**v^ 
A'*#S*t5. AltfOI I I-V¥^#©#Kf±S 
^ofcSf^ttt^^tfc^ J: oT^fb 

I I I-Vxf^*5/+^*Sr^LED^fS«tttcH 

fcfc pftA l G a A s ©LEDHiISi©fc5?gi&TT© 

ft*s«tts«f jca i sGm&m^mnmw&zkt lx 
z>zk\c£r>xmmi-z>fimmihz. mitti. ai« 

W^HSlr^^lr^JI {=-\*9*t*/'rA>M2 8) ©±gfS# 

/^Ititii5Ii^x-t5„ EtKKLT. Ga 
P©9*-^«£*fc89J£«2 4©*«£iiItlfc;L 

[0019] m<Dnmmxn, LEDiMMt^L 

So Wc^7-(D^fS]{C&M$tlfc:^^LED*igJC 40 

swlt, e>*i5 0 r©ni£0im±, 

[0 0 2 0] • tf^TM^HlEIc, t,\ft>&£ 

fcfcJO&fcftl I I -V¥*fr**-AXttS iC^j 
-/s§rl I -v I LED#itlC&£-t-*r 3 0 

[ o o 2 1 1 mzmvmmmxft. tx-^&Gztiz 50 
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LED<Dtgi&m«f-ma<am»fts 

tttfCttLEDfcWESrPPJPU ^#yh-*5^ 
*S:iS«1-5w 4:^**15^, rft}C|5g££ft£ t>© 
*fl«tSr*fls**r, 7t*l£BfM©1i1iT'l?Efi$-£S 
[0 0 2 2] Msl<Di5lc, **-^»&£JH5M:«a 

U7 — *©7Mvan der waals' forces) fi~ flxfCfi^ 

[0023] *36W«)*l/ar±'r©*jfefcJ:o"C«a**i 
5LED©ttiBas«3fi**t5ii:»cfc5 0 jtifttBS^ 

[0 0 2 4] 

[IHKM] HlSr#^-rSi:, *«MSrHlfi-f 5*1 © 
IStt; a»fi©LEDJiSr-t©±T)(i»:fi!6ftS*5* 
lSSifCjS*SS3 0*3i«1-*ri:-e*)5. $fii 
ft^ffifiajT*fi, 3 OttL E Dl©M5g^{-^* 

$H5-^«)fiK*StR-Cfe5o r©^JS0ijT-tt, J&ftS 

H«ft^©-e, fiK*S«f±LEDg©^*{c|^SPi-5^ 
mcMLxi£ftm®.-rzzt&xz s„ ^j^tf, i&^-s 

5©-c\ *©nisfifij-ett^©jgf£:tteA^©#tt^as 

}cft^ 0 

[0 0 2 5] -KnAJIXS3 0©«»4JP*a j 2 5 0ft 
^L5 0 0/im©|SHrt©GaAsStgT'fc4c ^t-E3 
o©LEDl3 2, 3 4, 3 6M3 8^fSffi3 0 
-h-C/Sft^So LEDI3 2-3 8«jStg3it 0 ^^r 

. i ^->Sr^tf^«ft^r*n©^&©{5I^Sr*ilffl b 
Tj««§*5Ii:m5. LEDI3 2-3 8 ~ « 
JWt»&LED*:^|S-rSiS, *5IBJf±4r*©aS©LE 
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[0 0 2 6] J&*S& 3 0 <DM±<D L E Dl 3 2\tn- 
Y-€V>f£titz.W.mmx*hZ>1)K &*£*£ (3 0) t 
*S£ SJxfcS* 2 «j£<b 45. ««Jf<B_k#-Cttn-K 
-tf^^SilfcTSOAl Ga I nPtSIM*^ 
So Ttt©«*fS©LED«3 4©ff£f4M*.tf8 0 0 

[0 0 2 7] A 1 Ga I n P^WiM t 45 L E Dl 3 
6ttff£**0!l*.tf 5 0 0^/;<- r-/H£-ef£fi£4x5 0 

p — K-tf^SflfcA 1 Ga I nPOlMMi 
i45t i^K, fl«Stt>^5LEDl3 8 04KK 10. 

&£<£iit5 ^fCfcoT, LED«ig©tti6&fa_bt 
5fc#>(r s gBjT\ L EDM 3 4, 3 6 &tf 3 8 ± 9 

l£45LEDl3 8£>±-T?/&*$-frTk,fcl\ > r©i 
5 4 V 4 V K * 1(4 y V v f- V — (Fletcher) ffi(D*H# 
?FKiMB»*5, 0 0 8, 7 1 8^CfE|fe$nTV^o 

[0028] L E Dl 3 2 — 3 8 ft T* fife 5 
«H4XV««figi*©»SasfF§$Jx5 e *4xiir4xb 

**im©-l*«W«**S 3 0 ttW»KH4t6fcj^«*& 
Bet. H2*r#ltSt, jS**RttRfc:6fcS£ 
k $*l?fc5LEDl3 2-3 8tC,fco-C^J&$4x 
fcLED*!#»$il-C^5. $**«©&*«, ft^ 

i§J$T*#5o «»cl¥iEt5J:5^ J*ft*«&6fc*t5 

iEtt4t>o-cttftv\ j***«»ciii*.-c, mmmx-hz 30 

LEDI3 2<7)£gp, X»i-*BJSrKi*L, TS|5<£>&#tl 
■C*»5LEDJi3 40— WSrBfeSetaifc^Tta. 
[00 2 9] -«J$fiX«firH^ Lfcfc, tttgfaJ:*^ 
^i!2{C*LyhLEDfl|jt4 0©fTIOLEDl3 2 
Xlif±I©LED!3 8©{SiiX*McS^$4x2>o 
$ft3^t£*-/N<©4MttLEDl*ii4 0 % 2fctfJ** 
13 2-3 8*tf/Xtt«£3;h,**«©«5W£a% 

&ffl£4x5 0 ">x-/n • X>Ts< y?\c£oXLED\C 
ttH«3ftSfi*f*4t5SiJ©*j5fei: JtgLT#< ©*Jj& 40 
**#?>4x5. 

[0 0 3 0] H3ttaW«l:UTteffi$ix, 
ST' t $> 5 3%tt*£ 4 2 #tt«S ffc^LE 

D13 2\0*-^&&£intcnMM*jf;LX^Zo V 
• #yf ^ v ^fcjigftft** 5 &g 

4<Tt>r4x£i#^4x5£^m££'b£bto » £ L 

< n ^ x -^g-g- § m%,tig& 4 2 « 8 ? 

HlcB5*tSWS*:#t ****** S-ttSitttHli 
■C*>S*\ ^te-CfcD, WC*>5fcLTt>tt«>T* 50 
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#88 &St 5. LED*3i4 0©ifc«tt*v^l 

-CfcSLEDjf 3 2-3 8£it£j£*£it4xtf.fc^© 

§\ *nic±oT«!.a*Sr**Rlct4ii:*s-ef 5. 

lie, • jRy^v^xstio-c^tr^^ 

£4xfd?^ga*q#b4x5o *ofe*smsjx5LED 
mmt%L®L^&-m®M>Kt£y, 5£»uc<<45© 

• jR^^^^H:JEfcSII©j£S|J*»e>p-nS5 
^»&«{fctSfcfcfc5r1IJlL"Ct>J:<, -£4xfc j; o Ti£ 
£© J: 5fcSatt**^*fr***Mc|lSt3IBfc 

[0 0 3 1] £TEl4£#f$t5£, 8titIg©»»Jfc 

fiaoT±af»S-e*5LEDl3 8±lCj&££4x 
5c «8i«:»j*t*ft*tt4*mttA-S»frA-C* 
5 D *2«tt4 6ttWtltt, S*tt«S4 2±fc»ja4 

4x5, r©*&t«i#^ffl^btuai«, ^ntcps^^n 

TNfc5„ 

[0 0 3 2] i^lCiotl±!)3:-/v *yf^ 

awsfttsfcfctciEcigsrtfEtai-t^a* 

(4, S i C*ffi<a*^*KT*t>£)5lF5 2£&4 8**01 
i4-^6<]***« 30* 1 4 KfK C * $ tl 

5o I.2ifi4 8ii6-;^gx.5 r^^j ix-fcsr 

J«*X1S3 OSr6fc*t5!&fc**-'^ 
^tSltiaot, i^4->-f;H©LEDl3 2 

- 3 8 *s*R t J: o TSfif S 4x4 v M^IBJ** 4 < 4 5 © 
T\ 8jt©««W4$3£tttt*«Uifil±t5-Cfc5 5. 

*^2£K4 8±tC:iitf**i/^W&*£-£-C'b.fcV\ 

j ^xt^^->t^iiilti«It*fc5 LED 
13 2<&j£»-ejS**B3 0 fc*#lft*.e>ix5Jii:#fc 

[0033] -sijonifitfl-ett* la i ©gsiia^tt, X 

H:»lRtt«)|***ffi3 0±-eriG*$ix*LED«3 2- 
3 8 **t5^*ff^«jg(Dt)(7)T*il\ *<B#&ttia 
5©^*-/Nfi^JllCj:aSS2*tt4 8tt, 7^>ft 

- (Fletcher) teO*B#fFBJSfB«m 5, 0 0 8, 7 1 8 
* t #M UT ItjiE LfcmSSffim ^'fvK^fCA? 4J? 

14*|6]±$-fr4SS*>P>, 5£©**S«3 0*^*L, 

[0 0 3 4] ll©S^lift^||< N ^a<7) 

$ 4x5 ffi*JB©S3tett*«>l£**ffi 3 
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©s*tt»is#8Mi*©fti laiLfcLEDii^x- 

£ x 5g«*i«(6^a3tttJI©IS{*©MXr±«»CLED« 

j: 3. 

[0 0 3 5] |H)«tcLT, »te<tt©-l^«M«*SI6t* 

lSrJR!3#»t5fci!)lci>*-/N' aR^f >?%mHt io 
5 r £ tt^ffJg Tfe T 5 fi ^ V ^ £©±5&*x- 

[0 0 3 6] $Xm6*&mtZ>t, $*-^-7$>y* 

^^iiia i xim 3 ©{Bm4»o«jgs:^sttfl:-r sfc 

fcfrtfUfflT-tSo #<(DA1-^^TI I I-V¥¥ffc 
fi, r©i 3*^^Jp;K^cJ; 9#teL-£i^© 
T\ «ft©*5*Hft-cri*3£5£-CS>3,, £©±5 4# 
■fkScfc oTl@S©J¥c5©A l i i i-vit7^f-> 
+ -»uJf©LEDJl3 0-3 8fc^trLEDtcflMS4©;& 20 

LEDS3 8©IMbfciBB1-S*&dS*)5. Al^tl 

00*. If, 9*-^ • jff^-x-f ^^15 OH 
Ga PT'iV\ 

[0037] m3%wv&mir?>k. mm&, 

fix 4 2 t LED*jg4 0 t<Dr$<Dffim<Dm,$i.{ltomm*& 

LEDffig©ftTJf ©LEDjf 3 2lcMt5ri:i!f 
*-^tt*#te*$i^;ii:;&*&S-C*>.5fc©©» 

ffi#*TJ§©LEDjf 3 2©Hffi,!;&fei2$*u &Bttfi 

it £ ft fcgMi ?©&£•# 4 $ ft 3„ 
[0 0 3 8] ^*^-^7^^{Cjo^-C, *m#-* 

&-*mim& timLxmmoztiK *^#-s i 

o» tsafeft*. r©£3fc, ttttftft 

Xtt^Wft-S iO, -*j»#©»SJi*»3i-r5it 50 
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(c«t o TSftteaaR© LED 5 r £ #34 
f£5 3o El7Sr#Rgf5i:, #7*Xi3S iO: „ Xtt 
*©«L©SMl2tt©Ji 5 2 a^14S« 5 4 ±fc 

^1-5rt#T-ts. fticff 5 2a^*-^f&£ft 

5 6#tt#$fta. fcSWi, Xtt^tb^iDx-C, LE 
D*Jg4 0©$TJ§©LEDjg3 2±.lcmm&V/X 
tt&fc&J&fcm® 5 8 - Ltti^ i © 

fc^*-^»*4*t*£«*«ab5. fcfcjf 5 2©*B5# 
Hlfil-efc5LEDl3 2©Sjffi£&»£;ft ^Sfdi 

oTg©P^©?*-^&£«$£ft3 0 ff^StCto 

[0 0 3 9] $riD8 5r#Bai-5i, |iJkE©L EDflRt 
4 0f2$ 7-6 Ol^i-Ag^fSltm 5, 5 

$ftfcrt»fti»&RI*1-5. Rltfc £ o-C=gg©ftiigffi 

2>#iSi«>?>ft5o ? 7-6 0f4S«6 2(CioT03IfC 
[0040] 59— 6 04:3fcR6 2ttLED«3t4 OKI 

b^X^it<DXt^^t\^M^tlt^\ S*g6 

[0 0 4 1] • jK^^y^XgSrfiJfflUTffi 

SLEDgBSr^-fSiifCtS. r©i3**T- 

D«jg4 0t 6 4 £&£WC&£-T?#, JLo (Xfi) S'J 
©itf^t5 0 ±a©LED«ii4 0WLEDI3 
4 i: 3 8 © h - t°V^©^fiTg»© L E D^ii 6 4 © 

€ 7 o&tfe 6©**v€*i©K— 

5= S^oT, ro©LED«jg4 0 £ 6 4 £fi|5]C®4 

»ra< K-^v^$Jx5«t3^{i$n5£^*) 
5 e r©i3}cbT, «it#i:v^c^$ti5S^. L 
ED«iti:^©^tt^Wt5S< Y-\ff?Zh1tY^ 

fctTl^oo, LED#ig©-ge«i: UiW^'/fA'* 

[004 2] @9©gBli<S*©LED#3t4 0X0^6 
4#Hi;fr|6]^<-fT*;Sft.5J:3^ ±SPm^7 4{cm 
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fctt««)*©LEDS:Sv^i«Ji-f5iias-et5 0 L 
ED«ii4 0M6 4©SfliA»C)*5LEDS*tt % * 

mffi^fh-ei&f^i-5 0 tgi)S-efe5LED®3 6tm 10 

if 6 8 4:*«BIDftWi*^*r*-r*ritt*«ttfc 
*K-C»4t\ L*»U *mttx S3te^ffi7 8M:|B* 

[0 0 4 3] LED©^j«jc|SLTffiSO»©£ESri> 

T*# SW-H-te Si, Ge, AIP, AlSb, Ga 20 
N, A l N, GaP, G a A s , GaSb, InP, I 
nAs, InSb, ZnS, ZnSe, CdSe, Cd 
Te, SiC, Xtt±K©"a^©ft*<0fi£-t#'-£4*i 

flg©£1glc^ f ^ dr ^ /Vj$fi® Srft JP Lfc fc ©T fc <fc 

1 5^iOxt7*->t^I-efc5rt{)T*t5 0 IE 30 

v\ ^©& N i«i5 4«*«i?3:-/Ng^stb % §|#gt 

[0 04 4] si i 0\-t'<9->M&Zh1t%i\<nmb\. 
X<D¥&ftV*— />1 2 6#, ±aJ©«fc#Jg 1 3 0 i: x 
f&»!gl 32t, TSB©£*ff 1 3 4td»fcriS5LED 

J***lfc*W#:?*-^l 2 6 \m 5 £#IS LTtftBJ L 

2 6lif 1 CO^ffi £ LT©Tg|S*ffi 1 3 8 2*51^ 1 4 0 

[ o o 4 5 ] in i i -en, '<*->jetfL£tiit¥m*9 

i-'M 2 6#LEDfl|iil 2 8©±gP<D^#tJIl 3 0 50 



^¥6-3 0 2 8 5 7 
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\£$ = ~-'-'&££tiX^Z a 4 2 XVI 4 4 

J5Sc-f3o ttttl 4 2JcmESrfPJDl-.'5wi:^J;o-CLE 
DW& l 2 8 HtttsWOT ZiK m l l ©mfiSw&ft 

[0 0 4 6] «ffi©fl|«tt-JttlCi|ai[5H40ffi*-C*>S. 
*©IS*» Ell 1 tc^LfcJ: 5W»J££;h,fc*att©**i 
lc«fcoTLEDgg©$)^#rS]±U «K«aSKtrS 

[0 0 4 7] 7 4 XZfl'—RXfXtfy h • x.* -y^(D<£ 

Xmti&fthlnZo Ell 2liS4£l 4 6±}CLED^5t 
1 4 4&flI*.fc:*Jl?y> • iv^ 1 4 2£*bTl^ 
5>c 1^148^1 5 0fi9i-/N • #yf^^Ii 
5 2rt(CffM§nt^5 0 LED«jt£?i-/N- 
f-f>^ltOMlO^?lli 1S154M156 

ftfcm^ilS&fcJioT^i 4 8 1 1 5 o k<nm\c 
tt, 1 4 8 1 5 0tt*-©«Rffi»©A4*»» 

[0 0 4 8] ^-^snsif* 1 ?!-^^ 

tC-WBll 3(C^$tL-C^5o LEDjfl5 6Af2 

±«i 5 8iTIi 6 o k<DWzmmZtiX^Zo 

S 1 6 2 t 1 6 4ttK»ffi-ei7 3:-^g^$*v4. mSfE 

###&«Wfcttfc-e# 5 J; 5 fc, 16 6, 

168M1 7 OJiHSl 7 2frb%ft\zMft>1tnmz. 

[0 0 4 9] Hffil 72HLED115 6 A^©mSt 
©*iBtt*»-&1!a« 1 6 6 , 1 6 8Ml70iaot 

i5 1 h ztitewK l e Dga» b toitmmm $ 

tiZo *»©SEfilf4*S^fii«l 6 6, 1 6 8, 1 7 

o kmm-fzmk<Dmffim<nm<D&%:k lt^t st© 
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tot, £.mia*n#&ftm£tizzb\zt£?> 

[0 0 5 0] LEDfflfc/<^-V»jj£*ilfc*W#!?a 
Snfc, Xtt'**tft^*SlC»fr1-5»»CLEDJi©- 
V^J#$ftfcLEDjf 1 7 4f±S*l 7 6&WlttX^ 10 

lC{4K1-^LEDll 7 8\Z$=L-^&-&£ixtz.k<D-e 

2 aS/^-^jfcSftfc L E D^O±^®}C 7 

£>SW±, LEDfl 7 4M/X!if 2S 
Si 8 2tc/N*-yffMLT i bJ:v\ Htc, 

£-U &tcZo©JSSrLED^t! , ^*i/-t;V'Jg^!>3i — 
^-g-tsrt t>Plfg-efc5e 20 
[00 5 1] ff&EI 1 0 £ . 140lil 

hm^t vxmf st, &\<Djjmz.t±M'U7x$init 
*ijjbt# s«* ©soffit ©i&s-iH? 

ttiftl. 6 ^nii^y^Vi/^^i-/N • #V 30 

[0 0 5 2] /^-VM^jlfc?!-^ • 7$>T4^ 
-VWJtt^n-Ga P&RfCig-^tlfco 

v^fi£$nfcSttttitts*siKi 17 5 u mx-mztm i 5 

M mfflStl^li Z. t \Z.£oX1&tiL£tl 

tz c mmt 1 2 5 u mt'vmmzmx bntc. r ©.t 5 

$3 4 0 umXhZkV'hZl^m&bnmZtltc, 10u 

©m»Mtft£K±1-s±M^ t£i£-fSgEfl5£fi|fflL 
[00 5 3] HBg^OiSfii 50 



0 2 8 5 7 
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111 l" 5 \*-14<D 7 ^ — /n 8 0 <D 7 jl — /Nftd-fcttritt* S 
fc»<0&fci©glt&^LT^5 o -*J-©7x-^tt:£l 

©*ftswt8 4 t*rffi lt^s 0 b 1 m&mtfiHomtt 
s^tc^-g- $ns-*f© (7 1 -a 8 0 ©if $ £ 7 y 

— 7^-?^(t:£-frS/c»l^ JSM&^A (m^-fr-f) & 

Mttmm 8 2 rticE^-rs r t s 0 

[00 54)11 hW,2m&Wti8 4&t*8 

^SMFfcHASih.*. 1. oy y*-/#©istti£©H2 

#B^T'?fig# 8 5 0- 1 0 0 0 < C£T'±#£ftSo S. 

5f>^^ti^a^a$tv5 0 m^mmmtm 

[ 0 0 5 5 ] JH»<K -*r©7i-^8 0#BKg$;fc, 
So 9 2©«35#|gC (5. 5X10" 

■/ic) t. %itm2&mmt8 4RV8 6<D%mm& 

8(8. 4xioVt) io^icioT^TSo 5 

^-A8 0<DiiM (WtBGaPCjj^li 
5. 8X10" /X) \*ft%X'hZ<DX\ E.ffit>*HK 
{Eii1-5o ±#Uct&gT\ I I I-ViMW*:**-^ 

S 1 2^ fclSJCS: LT 7 * - ^Hffi© A y tfffilE jw: 

[0056] 01 5 • jK^r-r yrmmcg. 

fi-fl§:fcUiJigS^{cj;oT^*$tL5o *f»*«I n, G 
an PWGa PT?*)S»&tt, HMIS«f±ftfi6<}fctt 

So x-yf-yralky 7s-^b9*©NH. OHS: 

[0 0 5 7] i^{CgML■r^^S'73:-^^8 0*^^^/ 
-^Bfci^ftSo p«^/-A'Ha[^*»fclHBU ^7^ 
- /n 8 0 fi 7 r >-r w y - ^ ts K i o T fe^ttttlcS ft 
btvSo L*»L» 77> • f/^r y-^iciS^t-li 

e Dgg©sgjiT-^ffi $ ns <d \z.%f)tt mmmm 

Eli 5©y s -^ • tfyTjyym&imm&tiZo 

[ 0 0 5 8 ] TE©l8lk©*&, yi-/N«GaP:S 
(n-5 X 1 0" cm" 3 ) ©SS [ (10 0) + (11 
0) ©#[SH£2 0 Xtt (100) + (110) ©*TS] 
fC10°)i, (G a A s±T-fig*ii:Lfefcj?$ 2 
OljixW^-yG a P*»f>f^*SiXfc) GaP : Zn 
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(p-2 X 1 0" cm") rifaifij ^b^oT^ 
-5„ G a A s : T e (n-5Xl o" c m ~ 3 ) ±T'&JI 
^mt^-W-M (MOCVD) tCfcoTfiicfiS-frfc-l n 
m© I no.s G a as P : Te (n-1 X 1 o" c 
m' ) , StmOCVDiaotGaAsltfiEfiH 
fcln..s (All G a ii ) », P -SglMliii© L E 
D t^(b$3l >bffl<^*Wc„ GaAsSIli (1 1 
0) (DjjfatZ (10 0) +2° ©KfaT'fcofCo 
i-/n • ^ v^ts glii*ffi©ffMS^hl:-jlS:fc 
HCL : HN0,:H 2 0 (1 : 1 : 1) tpT*©^ y ^> 10 

AuGefMft^, St;/Xlipff^i(:AuZ 
[0 0 5 9] Io©!)i-^ • t:yf^y^g©!>i- 

^8 0 ©it#BTf;ra©m^ffift#te£aj&1-5 i o \z 

il^$W^x-/v^ HF :I5U*>zk (1 : 1 
0) x^yj-yru ^(C^*>*T*Sf\ N, X*fL 

GaPS^St, (GaAs : Tei©) n-Ml n,, 
Gaos P/6^^-5t>«DT*feo^ 0 ^©Sffi&glfl© 

rttCg^$nfc„ ^-^tipHifc lOGOttl ftm 
mt&m£Mt 0 NH, OH-^^7-;Vt?MS$^fC? 30 

{SffifttOffiS^^^^^Co HF : J&^^zKT-©^ 
#tt£MLfc e r©<fc5&#&ft#t£fi-$:tc-o©? 
[oo6o] nh, OH-^^y-^fctsaffi^sii 

n-IInGa P^rn-^Ga P (C^-g-f 3 i^-£- N Sift 
©<t - ^BfMcom^«)ffifei:#14^^-r50ji^^gT- 40 
hZ>h<Dt^z.biXZo NH, OHfxyfy^U ^ 
*/-^TiI£\ gtefutcN, Ti£jS£-fr.5J;?ftSiJ© 
ll®&3T-fi#£ft#tt^£i:3o L*»U (n-JgG 
aAs :Tel») n-fln.i Gao.s (Ga 
A s : T e _h©) n — I tins Ga,, P t&ttZ 

tfc. r©iltiCCiIjjlli5 1 na< Ga«, P(C 
tt*^t»*>5^ GaPA^8«^ti4f5rt 

**.e>^SS"J©KWtLTtt, I n 50 
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[0 0 6 1 ] (a) n-IOIiiii Ga,, Pfcgte 
$ilfcn-i(DI n„ Gao.s P*>P>&< 
nfc^i-/Nir, (b) n-l©Ga P^gN^Sftfcn 
-»CIn M Ga„ P*»&J&3B#8teS*tfc*:t 

©m^ft£ft#tt£*t3**-/^^^#bftfCo L 
(a) 7©n-JK© I n„ Gao.s P 

/In,, Gao.s P©^H, (b) a = ^-7©l 
no.s G a o.s P/Ga P^tJtgL 
■C»ffiS-e*L<te^ffittS:SLfc. (a) ©#-£fite 

tttt»i. 5*-A-e&t), -# % (b) 

tt#D5;f— ofc. (20X20 5^©^^) ft 

fiS4!J:!lHMnu Ga„ P/In„ 
Ga« POS-p-tt, 1 0 0 CC I no.s 
Gao.5 P/Ga P©8^i:Jt:tfcL-C % jRl9 7 5*C©J: 

v&^xv*-^mm±m^^xws&*imx*hz> 0 

[0 0 6 2] LED<Dffi3£-C(£)l$*x5 
Btt**-^- Jflf-f^ f^fctt I n^t^aSL 

m^. ~&.nmmm^. «t o xumm® 

5&£-©*&HU GaJJ£f-£Jt«UC I nl^CSIf 
xfi % GiPtJkRLTInu Ga,, 

"t*&>5„ Al GaAs— GaAs — I nGaAs 

«3g-cr±a:fUga«Jt«Wifi5^ii:iS4nfc*iTv^. mm 
\c s i nttHft**-^* tf^fV 

xiiGa pt-s&Lx, m&ztitz.nRM<Dmmx I n 

i Ga,. P (x<0. 5) ^Srjg«t5:i#TJ* 

So 

[0 0 6 3] I n^^^P^T, H«©»ttu -fft 

«H4©iH±i:^5»ttSr^r-*-S»J©I I I -V, Xfi I 

I -V I *^t>SB#^a-^ • -f ^^ffltc^iJ^ 
fUffl-Cf 5. Sot, Hgtf, Cd^t, MZnt 

[0 0 6 4] 0fa©««tW16fi[»ttSr«*.fcBfr'?*- 

^s^*®riti-a»jofi54^7y^r±, si 5©ge 

T* 9 x -a 8 0 £SaMg-f 5 5„ 

II 6lilorol/j:5MM5;*LT^5 0 ±g|5©S 
g^*T*li, 1 0 0 0*C4T-© rffl*/j:j (ram 
p) — TSP©iBS^fil 0 0 Otf-C 

© r^igoj mtti&Ztix^Zo WtioW&b, 1 o 
[oo6 5] Tge© n^ji©j {a^tioT-^tctt? 
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^zb\c&mt5k<DXh?>o e u*»u r©#ffllin 

&5 0 I© J: 5 ftftfftttt p -ii: p -»© 9 x-/>© 

[0 0 6 6] n-J^O^a:— /vj; 15 t p-J^<75^i— /> 

^T'feSo p-Ga Ptp-Ga P(D, X, n-GaP 
£n-Ga P<D£x-/n • #:/7M ^i/^ll^ftfco 

^o^-a-tt, i^limfllciot l o o or-^tr 

^^ESffift^tf^Cfco L/5>U g^gfthil 2 
X12^WOfy7*Ol^ GaP/GaP n -JIM- 

GaP/GaP p -ffM = *°-7 • £ x— /n^©* 
(0. 9 ©**S*ffiHfl£d»ofc„ n-Jg 

K-^-> h iJttfcLT p -Jg K-/n*-v KOffilR*** 20 

[0 0 6 7] KflXttGa A s*Jt*K5*U SftttG a 
PSffi^Ino. s (Al, Gai-, ) o.s P LEDtc. 

s ^ftstg tfc* * <om c l e d mm. t \m Lxm 

[0 0 6 8] Eli 5©!)i — • #yf-f>/ifiifr 

JSfcHt»«J4<E*/jS:J!)Px.5ii:*s-et/^\ -ffcfr 30 

5©T\ t fig?:9Ii tB» 1 5 r t «5-e§ ^i,.v 0 
Ell 7&tfEli 8©SJESJF* s M*Sixfc. El 

/NSrBfiSi-5fcK)«)~o«)||«&aMt9 6&tf9 
8SrffiiT^-5 0 -o©Hf D W9 6 ©teg-g-fcrtJ-fV 
loo tfSiJoHft&tt 9 8 © ; v ^rt £ flX V n 

So 

[0 0 6 9] Hftfttt 96^98 {4^Ha^*f 1 0 2 rt 
fcEHSft-CV*. a*©Hi&ffl»9 6tt£ftffl#©fl 40 

^^pgpi 0 8rttii o &*%.%irz>z. tizXoxm 

9 8 ttJnfypfl 5 1 o 2 fH\z®W}°tmxhz> 0 m&tUtt 9 
8©BBP»i 1 2rtfc£«$;h.fcttl 0 4fc£fU±f;* 

Ic, lH">Tfil 1 0©Gigl;:fcS-2t©«>:r.— /McbI^ 

[0 0 7 0] Ell 8%&mtZ>t, 1 i 

So iLjtirM.lWK, Ell 9fiZo<D>7i-^Nl 2 0*5 50 
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18^*LT^5 0 Ell 9©IUfiW*«W»Six, iHdr 
TUlS-ef 5^i:Sr*LT^So *&«©!§$:£ Lt:©PP 

[0 0 7 1 ] 7x-^l 1 22fctfl 1 4«r*3D£#IB-C 
* 5EI1 8©HJS0iltt> ^x-^Srft-S-rsMfc^*- 
^iB*»bBMIS»S:«UiJI5t-Ct5©-C»a-e*>5 5. & 

3£U^£fc&5 a Ell BOJIlMilttc:©*}*:*^ 

[0 0 7 2] #J©*rfgtti LX, 9 *-'^$tm*t>*M 

mzmmfctmu lotB^As^ty/xiiP^t 
y ^xm^xztiU-tmtt -5 r. t £6Slhi-£ £ £ 

5o *+y^«:S«fSixfc^*-^tt-toa, ftftffil* 
WS&fc^K-r 5 ©T\ # + y Sftfc >7 * 
y^SrS#s*vfc^*-^tt5 o o a isfftcjg 

[0 0 7 3] Hie, tt^-tf{cK-7^M0>3(f^«rHl 7© 
ikmpi o 2^iiLT^a§-fr, S^SJxa»#iii-c© 

h • tfXiZliH, Se, H 2 S, DETeSOTMZn 
[0 0 7 4] El 1 7<£>£fSJF9 4ld,fcoTBI 1 8 ©gg 

^. h°? +->t^L E Dj§©MI^±©&-g-a^/h&l-ffl]lh 

Tgttw^rtT© p - nS^Wo»Wi*sft/jNKJo:J(|ijh $ 
ti%z.tX'hZ> 0 
[0 0 7 5] L ED <DRi ffl<Dlt)b<D V #>"T 4 

yy<Dmz.m<Dmmz-)z, v*-^<dwm&. mij^ft 
mwit. wm&Jj&Tf&fct)<DmJjKwvx i 1 1 - 

t^-bnS I I - I V L ED^itffi©ffl0HT-foSo * 
LED»B©*tt«J24lfr»*^«»Sc«tt©^* 

xii-^srisiii-rsfcto^ 1 1 -vm\zm&te 1 1 i - 
[0 0 7 6] u±.(D£?\c^ *&m<D&mrnmid^x 
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1. mm<D®Wi®&z%t5&?/tyj*-m o 

2, 34, 3 6RV3 8) <DWktmfc&tf&Z>®&* 
*1-a*ltmt3BRL;3WRSiifcJI5l*t»i»fei«a 
£l£K (3 0) *K«-;»l*E±tc3S*^*-K 
flSr»jS1-3ii»cJ:o-C*3ty-f^--KSffi (4 0) 

S (4 2) KIt[>j-A • #yf^ v 

So 

[0 0 7 7] 2. 3fi3t^*-K«*»JS-*-SX8 
tt» ttlfc©»3t^*-KJi (3 2, 3 4, 3 6&tf3 
8) Sr^lSS (3 0) ±-Cxtr^df-s/^^S$*S 

IgT'fe <9 , $ 1 #**£««*©*©;£ tf* 

*taifttt**)5»T-*:ft5 X 5 ffiE 

[0 0 7 8]3. Bl©Sffi (3 0) Srl^4i-5Xg 20 
£ $ fe id's frflJE 1 * it it mm 2 {C|E«t ©$g ft ^ tf— 

[0 0 7 9]4. *1©S« (3 0) &B5*-r3Ig 

MM (4 2) ©7i-^ • ^>t-y yyicftiLo 

»lS«*s*r*»5>8fe*Six5«3t^d— KUKfi (4 
0) ©fl!lffitca*ttS«Sr«?3:-/N • if,VT4 f^-t* 

[0 0 8 0] 5. mwm (4 2) *r»*^-f*- K* 30 
it (4 0) }c?x-/n • V^-tSXgfi, !)i 

(3 2X1*4 2) fcWtftS 

. -CifcStirfE l fcE*©3B3t^W K©K56*j£-Cib 

[0 0 8 1 ] 6. 7i-/N.#yf-fy^t5lS 

ZtzMzm (32M42) tcffi^SrJpisri^tf 
XSTfeSKrlE 5 fcE*©*3t*V K©Sit^ffit? 40 

[008 2] 7. *3ty-f*-KJI (3 2, 3 4, 3 

6st;3 8) *wktziMk&%mt&*miirzT. 

M<D'J?t£< ti>-jj*K <>x-'^- #> J f4>?£ti5 
M (3 2 £4 2) <DmftmK&^X I nttfi&, Cd 

[0 0 8 3] 8. KS (3 2, 3 4, 3 

6&tf3 8) fc^l^df^/WfcSirigtmasfcste^ 
Sr-S$W^S« (3 0) ; (3 50 
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0) ±"C|S3t^d— KJf©«JI£^t 0 *3-->ir;W$;5: 
J»J§ttSgl{fM (3 8) fe*L*»o-*«J**a 
« (30) {C^$tlfc^2ffi!lE (3 2) ^rft 
fc±oT-i^fl«jJ$*SS (3 0) tf-#to%&$kmi:M 

atttt©'>fc< t (4 2XtM 

8) ■t«it5©tt*MS««r«afcy-f* 
— KE©&1 i^2ffl!l®©— ^-{c^x— • #V7*-f y 

tKW& t K£ £ ©»#iB -ei&g * ±# $ * 

[0 0 8 4] 9. -B*&£8f£®©1ttt**.XgHU 
«Wt-KI.(3 2, 3 4, 3 6M3 8) ©* 1 
AS (3 8) (4 8) ^7i-^'*^ 

^^LfcfttC«*36S (3 0) £&*1-5Xg£^tfjitj 
IS 8 JcE*©3S3t^*- K©»ii*"ffi-C*>5. 

[0 0 8 5] 10. -l$«)3:fif&ffi©Bt**.Ig 
tt, JS*^*— KJi (3 2, 3 4, 3 6&tf3 8) © 
JglfllS (3 8) KfrlK&m (4 8) Sr^iws.jJ?^ 
7^ V^i-»»fcijE*atS (3 0) ^^*1"5X8^^ 
tfBu1H8{C|a^©3g3t^^— K©«3t*fe"C*S. 

[0 0 8 6] 11. 3B3t^*-KJB (3 2, 3 4, 
3 6£tf3 8) ±{C^2^mtt, aftteS« (4 8) £ 

(4 2&tf 4 8) ©Wfc#ESf fefc^tfWE 
8, fWE9*fcttf[SEl OfC|B^©ig3t^^--K©S5l 

[0 0 8 7] 12. 7i-^©tfit'©*f !) 
7©Sg«rffiit>$fc»fc*^S« (4 2M4 8) ©i? 

XS&£ fefc£trffiiE8 fc8E*©»##'* ^— K©«ig 

[0 0 8 8] 13. — B$B)fifcSSfi (3 0) Sr*AS 
(4 2M4 8) fcfllt»iSXg©«rHiWISSrKJh 
1-5fcfe{C*^£« (4 2) fc**^-f*-KJi (3 
2, 3 4, 3 6&tf3 8) ©'>&< i: ^-^-{C^-^^T 0 

[0 0 8 9] 14. IlW^t- K«36 (4 0) 
*^jSi-5fc»fc|gl»*^*-KJB (3 4, 3 6& 
t/3 8) *3itr^**>ir>wJcric«*-B:» ;^2^Jt^-f 
K«St (6 4) SrJg*-r5fc«)lcj(S2«*y-<*- 
KI (6 6, 6 8X0^7 0) ^^f^^v-^MC^S^ 
* ; » 1 *3t^ K«itS:» 2 K*5t 
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[0 0 9 0] 15. fliEB 1 Or— h'S (3 

4, 3 6&tf3 8) ft, -^r^J:S« (3 0) ±.\Cf& 

[0 0 9 1] 16. V*-^ • TSy^j y^nm-i, 

z,xo\z%iRxfm2m%?4*-h*ffim (40M6 

4) ^g^-fr1-5XS^ti>MEl 4(C|Bic(DB3fe 10 

[0092] i7. %\my-%2^%¥4is— b'mm 

(4 0M6 4) ra<75 h^/l^SB (7 2) frftftft 

U hV*A4*&astt*ll:!l52**^-f*-K«B6i: 

[0 0 9 3] 18. 3t¥W#tt t «ftftM*tt©^* < 
H-Mi^2©l (13 0) CO^Stifto 

T*Rttfc»M-5J:5fc*i©l (12 6) roil© 

tK^iS'-^y^L ; 1 CfWl 1 0f 1^1 20 

2<7>Jf |r?i-/N • #>tV >-^-f 3 ; Igi4»{)4i 
*JMEW^S;fcT(tRLfc«U**2©JI (126X 
VI 3 0) *^ts*m<Dm*G-?Z>ft%?4*-Y*M 

[0 0 9 4] 19. &%?4*-YM (130, 13 
2, M13 4) 8Nxfcr**->+/Uj$fi£* % if** 

So 30 
[00 9 5] 20. $10>Ji (1 2 6) ©KSl^ffifc 
^1-*lgfi, SglcoisffitciftoTg^ d 
4 0) *»|£1-*fca&fcJ&l©H]&»&tttt$:ISfc*1-5I 
Sfc^tfflMB 1 8 fcIB*©38**V K«t5* 
&T*;fcSo 

[0 0 9 6] 2 1. m£§r»f 5fc&{C?l^ (14 
0) i: LTtttt (14 2) fr#j*U m&te 
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LED^Bco{l!jB0T-fc5 o 

[012] ?xwvg££ftf C /^-^J&g£ffl^£ 
LEDgg(D{l!lB0-Cfc5 o 

[013] ^wN^Sftfc^-^J&fcJffcfli^S 
LEDS«OffilffiH-e*>5. 

[014] t*-^m$£1n1t'<?-> : jtmJ§ZJ%^5 
LED^aco{MB0-efc5 o 

[015] #389§©Igfcllfrf afc*©**-^ • # 
[016] 01 5©?x-/n • 7$>7*j>JfmW.ZW)W- 
[017] #3&9!©I6&3m*3fc*©:B'J©£1B©« 

n&0-efe5o 

[018] 01 7©gg££fclc&ffi-r5fc«>coiy&g& 

[019] 01 7<Dmmt fcfc£ffiE-f5fc«>©ii$&» 

[02 0] Sr 5 I -^tpM L 

ED^«co{l!lE0T*fc5c 

[02 1] ^5l5COKlRttS«.5:^ri-5-S^ZLE.^L 
EDgB©lS!lB0T-fc3„ 

[02 2] ^*C0^3tttS«?rWi-5rm^x°.^L 
EDggco{|||ffi0T-fc5c 
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